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[^©piiffl&lHB;?] 
[OOOl] 

immtvmmm #§gBgiivx2-v^^ix-* 

[0002] 

[ft*©8ffi] ii«©ftiglc?l£lffltt, c©7L£>It;T 

Sii£fccfcD> *©ftErtT©«!4ft*&fi*#»r£fT? 
rt^T^Wf^tlTl^ (USP^5, 2 17, 0 

0 3^§ffl#£» o c ? Ltcwmammm. mo 

S5#$tfJ&HT-l£<fTfcn3<fc9fc&oT£7Co C©S 

So 

[0 0 0 3] Sfc. ffi##VX£-x':^al^-££j& 

ftv'XrAtf H^£nTt^S (^¥6 - 4 69 3 5f 
4MID o 
[0004] 

[^^^L.t9 £-T3SS®] ££3T\ vx£-X 

ere Mffl^c^J 0 3 c £ #r* # s 7? £©Slf?k: 

[0 0 0 5] LfrL&tf?K ^©vX^-x'-tfa.U 

-£&?©*#£ vmtf$e®g§ic Ant < ^fc©f£-? 

/Co VX^-V-t^U-^fgiUcfsg^fcV^ 

[0 0 0 6] #%BJ«MI2SI»»g LT&^ft/ct© 
"P, ^©gWfc-r^i:C5{ivx^-v^tfab-^£7) 

^s{@m©ifSS*^T\ ^ont>©M®^stffl)i^ 
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[0 0 0 7] 

ifiEvx^-v^eib-^ti, tt>ffimt>mtt 

L7c©T, *-ft©MyK;bg&£MM3§lcAftV-r<, * 
fc, ^©ft£ltf*fci6Tf§Wc&3 0 

[0 0 0 8] 

[HSK01J] 

<^ 1 ©fyfc#l>0 1 Rtfm 2 £#!$LT, *$£W<D% 

i ©^»j%taBj-r3o 

a l^-^>'XxA©^ft%itlllSWt^bTl^o 
20 [0 0 0 9] 0 1 {^©^ft^HT'&So 0 1 lc^> 
T, 1 ti?«#T'^t)^ 2 ttS#T'fe^o 1 ©f33 

©^«y KIM h'ls-fr3lzimm$%m<Do?>mc¥ffi& 
Mz-imWfk 4 L/c^ 1 ©X V--?-?- ¥*. 

3 0 ) *^t)Wte»nri/^o £fiij©^'y k+mku- 

;b 3 fc{iffi©E«§§^, 1*981 
M6^@«Lfc^2©X^-^T^e^U-^ («T, 

30 ?>nTt>5o 

[ooio] jasraxu-^v^eib-^ 5%.vm& 

*>S*73|plRt>*^[el»I^-rS^ 1 ©!W«|5 a, 7 a 

£ ©Hi ©Kl^«l 5a, 7 a IcStf £ tl7.R¥?3 f«ltC 
g»-f 3!fl 2 ©i)^|(ll 5b, 7b, RtfSg 2 ©i&ftttl 5 

b, 7 bvm^izmfzntc^-gmvMB&tLTV) 

So jaBfflXb-^'v^tfa.lx-^ 5{iMBfflv^ea 

40 u-*ftjpgB8fc£oTiea6»;*4"x3o ztc mm 

®gB8{iri«*WfflVX^-V^lfa 
^Lfc|gft«^®fifflXb-7v^ea 1^-^ 5 fc 

[0 0 1 1 ] »X If ^ U-y 7 (i W 

50 V-tfaU-^WffllSBl OfcioTiKKlSyflllSnS. 
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C03#7cr-r 5>*>nr l l tifl5#©SigPl;:@A£Sft5 
SjFgfitLT©^ Kv^yhr^X^W l 2fcB 
5££ftTi/^ 0 zyjxrrjVZ-iV 1 l ttWfctf-fe}''* 10 

©tfift£&tij UT 3 *7C«affi«Rtf ift€?*tt(B-r *. 
£33, d£D3^7CT r W^i'1f 1 1 tttifB03BSBk:i&& 

X^i-Y^ (f a I/-? 9 ^ 3 d'lf 1 HCft 

[0012] fufBMBJBX b-^V^i 5 fcj; 

tfmn/f x b-^v^e^ u-* 7 (Dm \ <omm 5 

a, 7afc»2©ttfMtt5b, 7 bit, HfctfWE- 
^Or^f-aX-* (H*Lfc^) ICfcoT, ±T?3 20 
ft a. JSettffiib, #¥#fac©»flNttfr&fcSV , >toW> 
«RW«0R^-ea U-*©J$3Mgji£WLTt/^ 

[0 0 13] tte^««6(^fAffi6 aOftMtflCtttt 
gfSi:UCCD*/7 1 3*ll^nt^S. C© 
CCD*^7l 3fc«t^T?#e.tlfciaUa'N«y KV9> 
hx-YX^b-ri 2{C<t-DTS^T^S<t9lcS:oT^ 

a*>\ Tv ; e-^-Tt.ib&i/\ ccd#* 

=7 1 3 fctto XW ASP 6 a IC U U- l^XH ©ft^&H 30 
Lfc fe ©, 2 £ttttflB%^$iBft£ji#gt* 2 ^SEW 

5 1 3tc.toT2H^S^bTji^^^T9«t3tc 

[0 0 14] HufB*&BJl4©fiPAgP4 a©5fciS5gP 

U:liM8?©hLT©ffl*ISm 4*W6nt^S 
2>\ *X, aWSTfcoTfcJ:^. $fc, J? ASP 4 a 
©g«c tiffin? 1 4 ©±£ LTMBB»ff*fT3 7 40 
*^x-2 (H^Lft^) tf!8tf£ftT^3. mlE§ 
XU— rv^b?aU'-^5 > 7<D^gP5c, 7ctiH 
HSiSTN&t), #^«i«4i:rtSSl6%, ^©flPASP 
+'M*RtfcntSES-rs, 5^tcit3^-r§2l4(D^tti 

[0 0 15] $Q,fifflVX£-VXkfab-2 9k: 

*^*ife*H» 1 5 im 2 ic^-r «t a its mmtmrn^ 
xmrttmo^y k^sp i6i, r-hu 1 7 © 2 ft 

*«S.T4t>, /\>H/M»l 6£7-AgPl 7««ia$ 
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1 8(±0 2lC^-r«t9^filfei; 1 8 a^ilgftUl 8 blc 

$>-^Xt>^\ CCT'tiflQBfflvx^-vxfcTa U-£ 
9©feB1&iJ©;rc«K 3*7C7*-r3>*-rif 1 9tf, tfffii 
WS1 8«fcD&3fl!l©7-AgPl 7rtfcKB*ftT*J 

t)> otttufE7-Agpi 7*fia*-r*H 

gp 2 l%jloT^«M&BJB*l'— TVxtfaU— * 
W»««8fcaCTl/^. £C3T% 7-AgPl7©3 

*7GfV5>*-nr l 9«fe»)ftianill»»fc/^F;W»i 6 
{iS^gPp a p%^*S:i/\ /WK/WJ&l 6fct7-2»gPl 7 
*6#«LT««i&S?*SJ:^ #*«li:ra»8:<tt 

[0 0 16] SSlC, /WF/bffl 6EW©»£tt**[ 

£U y?"2 3£KW\ C©'jy^2 3£7-2>SPl 7© 
ftiffi©<tfftgP2 4 lcK»T^6/Ny K;l/gPl GZmffi. 
tZt, /\yV/U®l 6©77>"^2 5 * 

MB#/*-2 2 tftK C fcttfcl,\, 
[0 0 17] fttJ, MEMfifflVX^-VXtfalx-^ 
9 ©&B*fctt#@fi W83 3 ^tctV W -ff 1 9 ©ftil 

(flsffl) COf tfiffl?-lfa U-?^f LOMOl 

-*5©^aP5 c tmmmxi'-7-?-¥*u-5 7 
<o^m 7 c <dw% armmtt&wirm 5a, 7a, 

5 b, 7 b<D&®¥Wtt&mmt, ±T73(Pla, figUI 

»SB8, 1 0T«4oT^« 0 ^CT\ MBJI4 

b-^ 5 , 7 ©IS-&gP 5 c , 7 c ©TttHftB*Jft« 2 © 
BaOj»JS"r««»A7L2 atST^o d©fitB^ti: 
IC * »> la^aP 5c, 7 c ©T^ffifi^Jf A?L 2 a ©{4B 

i o©^*u tc«-r*, 

[00 1 8] ~D^X\ ^SP5 c, 7c*«#2*»6» 

■r«k^{c=&xix-7v-ifiU-^ 5, 7*»flss-e 

5„ COiB»ft, ^Xb-^V^tf jlW-^5, 7©i^ 

^gp 5 c , 7 c ic*f lt> jafirn 4 ^mm. 6 ^^»-r 

5 o SttBJI 4 ^^m^ 6 ©Jf A85feJB©ttffl jSOffiBtt 
* ©®B* 4 ^I^IS^ 6 ©^M^ W^: 6 « C 

8, 1 O-CiHSiJrffi-e&tK C©1t«*V-lfaU-5« 
$fJffilSB8, 1 otA^-rs. 

[0 0 19] SaBffl^X^-V^tfab-^9© 
$fe«5l 5©{fffl^, 0$tK /%>K;W»1 6©$fei^f4 
BlijaBfflv - tf a \s-<$tp\W£M 8 lc«fc o T««6 6 ft 
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fc, 3*7C7VJ**>ttri 1 ©4>>Lv&B*V MXb 
[0 0 2 0] LfrLT, A7Kv)yhf^^l 

ffil 6 0ffl«*a**ci:lcJ:»)x ifflfflxu-^z 
*LT, Fv-^hf^X^W 1 2T«F«9*tl 

[00 2 1] t£ZX\ ijfES&B/lvX^-V^fcfab 
9 1 ©"W F^-f F U-JV 3 fcWD WW'S 

ft) *%i*7fm®<Di--xmtfmw}rc'&. m&m 

Oft*) Lft««oT, SaBfflVX^-vr.lfaIx-^9 

[0 0 2 2] £33, H3T;a*t\J:3lCWB:fr/*— 2 2lC 
■S6ft«'N>'K;l';&.H— 2 6*B{!){ifltTfc«fct\> CO 

tctb<D-D#)2 8 fc««9J£{** 2 9 fcttLft 

{fT^J62 8&^}J§<?3fctt©fc:'3?3 0$ftO. 

2 9tt^9^^»^»«!)«rffKl»b«lrX» 

So 

[002 3] C©WCttMyK;WKl 6fct>aSB*>*— 
*»£5tt3J:5lcL;fc©t\ *©/\> F/WU 1 6£M 
BUl:<Tfcffi*3,fc3teft-afc. Lft««^T, WW 
ftWH-p'^K/HH 6©M®*Wc-&fr&V^ 

F;l/*^-2 6 {**©««*>*- 2 2*«*tf, i^Xr 

<^2<DHflE0>j>@4«#fiatT, *mnv>m2<Dnffi. 

COWtWttWSBUfcfiBffl^Xir-V-ea 

MIS2 1 1 7{Mt7-.kgis3 1 
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[0 0 2 4] 7 0H*|ICli75^3 3JWR 

- 3 5 lt m>bmc @k nmc m s nx ^ 

5c ilcO»^ffl'jy^3 4«7-Aa53 lO^^-SiC 
Sttfc*»UW*©BIKaJ3 6t»LT*»i;ii€rJ:5fe:4 
3^7CX-r^f'1f 1 9 £©{!*§« 3** 
*tfy37£7y-yF38 ©SSRlC <fc ») MBfflX 1—7 
t!i U— 2ftJ8aiSB8 s\BZ2> <fc -5 £&o Tt^So 

io wmti^-2 2m\c-o^x\tm 1 <D$mMhmvx& 

S 0 CftJWfl©ffi©7-^6Ncov>TfcH«©# 
£T#S"jRrfg& t>© £ L X t> «fc l<\ 
[0 0 2 5] * LT, #fflL7i8l$h L 

#SJTt S <fc ? lc Lfc*>©T, frZ &e>-f\c®mx-%x 
<H3©KB««IJ>ia5a^UH8*IW8LTs *f£BJ!© 

S3©f6««i*fi»H-rs. 

20 (Oft) H5tt#fBfflv-k!aU-*J'X-ri»©E«« 
£E£*LT</>So 1 J4*ff <^*T«lfiS4 2 

fc»f|Sg4 3©2 0©S»C#>WaT*J!K ®B^4 2 
ICli^ffi^M 4tf&t>, ¥flSS4 4©±fc«JSB4 5*^ 
±(Rl^tC«TI/^o ¥^4 4 0£lfclill <DXU— 

(i^2©Xb—7v- t?al/-£4 7^SB$nT^ 
So HeT^-ri^fC, ^XP-7V" fcTa.^-* 4 

6, 4 7«v^-rnt»^is©7-A4 8*m$LrcmwM 
micxoxm^snx^, ^n^n©*^4 9, 50 

30 f£j;oT#flSS4 4©fJffi»cB^?nTl/ , 'So 

cne.©XU-7-7- Ifab-^ 4 6, 4 7(i^fi5£4 
4fclROf*W-*©T»3S:<, #^M4 l©^ft^e>St) 

[0 0 2 6] #Xl/-7'7-k?al/-^4 6 1 4 7 <D9c 
4H»fctt*?£©rt««5 1 ^MBS5 2&%tl¥tim 
12tl5. f^Ha 5 1 ©»#M#ti> C C U 5 3 tCTfl 

wt*nfcat*-* - 5 4 \c®ffimtLx&%-z 
nSo c©<t^^rt^5 ijwa«^5 2©ft*3 

40 fei^. 

[0 0 2 7] ffipB5 5«ijSft^4 3tgT, ^ft^4 3 
i:S!lB^4 2*tt^JS)iBJ^5 6iyLfc®fig4 2^ 
©*^ ^ - 5 4 ©iSIS*^ L&#5n Sff^ 5 7 tc^ 
mttitc 2 0©^ 1 ©VX^-V- tfa 5 8 i:^ 
2©-7X^-^eal/-^ 5 9*JftfN-«. ^*5> C 
©VX^-T^lfj.lx-^5 8, 5 9ti#ffi^4 1©^ 
^eSOW^ntlTtl^. ^-LT> BB^4 2 
©X L-7V - (fa 4 6,4 7 ©«gP^S# 4 

5©ttrt»C^Wfc|fALT^Tt«iB*ff-9SSW 
50 rtS«T¥(B*tf? ^tft^TW, ¥*TiS4 l tiSa 
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[0 0 2 8] B6lc:fel^T, X U — 77 x: If a — 2 4 
6, 4 7 t, 7X2-7X1 If a p-2 5 8, 59©f#ffl 

-^6 2*^p»nTfct). sa^rswwaeBfcj:?)* 

<D72f":iX-26 lfcJBftl/C^l/— TvxIfaU— 10 
2 4 6, 4 7(DHIi5*Hfl»l{t$Hi:^o xyxi- 

lfalx-2 4 6, 4 7{i^n^n©S^gP4 9, 5 Ofc 

B££ft/f<-;iM0!t6 3, 6 4^^-TSo 
[0 0 2 9] -3Sf, 7X2-7xitfab-2 5 8, 5 9 

■ICi-^T, 7^faI-?6 lfcfflftLT. 7X2- 
7XHfab-2 5 8, 5 9<DBQB!%IBAIb^«S. $ 20 
fc, x>3-2*6 2 tt?QHNf0B^A*tttftt'«. 

7X2-7X:lfal-'-2 5 8, 5 9f±^n^n©Sg|56 
5, 6 6fcHS«nfc^-^ffi«Bfi6 7, 6 8£WLT 

[0 0 3 0] 07 (a) «Mf27X2-7xitfaU'-2 
5 8, 5 9 <D1&m<D-fflZm?o 0 7 (a) IC^Ti? 
fc, ffi#7 0&;e<07X2-7xifcfal,<-2 5 8, 59 
©fl£*S6»7 3^tt^lC#7 4 Takers. 
[003 1] L*»U Offl HS&MfcttH 7 

(b) ©idaiBWtflit}|&A7 5fC«fc^T^©^Kt 30 
ft*«*iT&S5. ■LSffib?&A7 5ttH7 (b) ©<t:5 

2 5 8, 5 9*ftUR"r*«)fl!)T»»*. LfrU 7X2- 
7xi if a U-2 5 8, 5 9 fcflfflttSfciffl/^lllCgHI 

?&*7 5tt*oiwrr»iwseRfciSUT«ii«sn«. 

[0 0 3 2] 08{±HUl2XU-77xitfaU-2 4 6, 
4 7 £7X2-7^ If a 1^-2 5 8, 5 9 OftftftWII 

-r*^f-Ao«jt*^-r. f**?^ xu-77xitf 

a U-2 4 6,4 7 *Mm$%% 1 0<W»%B8 1 fc, 40 
7^-7x^1^*5 8, 5 9**JW-r*S2<0W 

«&■ 8 2 sWHw-snr* t> , smmisb 8 1 , 8 2 « 

^•n^nM P U (Micro Processor Unit) 8 3 , 8 4, 7 
*f-aX-*JBIftBiB8 5, 8 6, 
X08S8 7, 8 8^LT^^nSo 
(ftffl) ?ffi©ffl&&MU:«20©7X2-7Xitf:iU- 
2 5 8, 5 9{iJj50±UlJU&S7 51C<t-r>T!tt^£D^«t 
fi«StlT^5. 7X2-7ntf:iU-2 5 8, 5 9% 
mWt 2 OSiJSJSB 8 1 tSSMP U 8 4 ti> C(D 
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-7-tfaU-25 8, 5 9<02S»%JBfiT*S. 
#P^£n3t7X2— 7x:tfab-2 5 8, 5 9^5. 
RjStUL?6S7 5*«lt)^U vx^-vxfcTaU-* 
5 8, 5 9*7y-ft«l6lc:"r*o ffi#5 5&7X2- 
7x^al/-*5 8, 5 9%g£U:$!ftf C<D£ 
*0^-XSSBR 6 7,6 8 fcfctt£$fcfl&{iiIBIi*j£tfJ 

T, MPU8 4-eff^2n«o cftti> xya-^7 2 

cD-r^2-7x-XHlgS8 8%i>L> Xl^-77^lfa 

1— 2 4 6, A7<DmM^m^\(0^y^-7jL—7.m 
K8 7fcjMSn*o £Stc£ll©8iiJ8Sg«8 1<DMP 
U8 3fCfcl/>T, Mf27X2-7xitf:il/-2 5 8, 5 
9©^7-2fr&XU-77Xtfab— 2 4 6, 4 7 
©ttftr-*3W*3ft*o C©i&ft7-2£S{£72 
f"iX-^|gii)lH]SS8 5(±Xb-77-tfal^-2 4 
6, 4 707^faI-^7 1 %ifc{f 
[0033]— 7?, XU— 77- If jlIx— 24 6, 47 

fiu©MPu 8 3Tfm-$tircmm*. Xb— 77~ tf a. 

lx-24 6, 4 7©-ry2-7x-XHIiiS8 7%/TLT 
7X2— 7- If i U— 2 5 8, 5 7®J(D-l'>2— 7x — 
X0888 S'NaM^tlSo C<D{BMf££ ££7X2-7 
XVfal^-258, 5 9CDMPU8 4tiMe.n, 7X2 
-7X.tfaU-25 8, 5 9©?jfg^lCffgSn3o C 
©;Wg^fi72^aX-2I81S[I]S&8 6^6n, 7X 

2- 7- (fa. b- 2 5 8, 5 9©72^aX-2 2 1 

*K 7X2-7X1 If 3. U-2 5 8, 5 7lcMt^x. 
3„ fit±«5ffftioT, fiT^f 5 5(i*x2-5 4 7?<D 
flnFOfiftflNli*ft&tf5, XU-77xitfalx-2 4 
6, 4 7%, Siai/-7vxlf i W^4 6, 47£ 
IrIC^T, |Sli:^^^^57X2-7^fc!ab-2 
5 8, 5 9%^fT^SC££<fcoTxiyho-;l/-fS<r 

G»*> «JESjaaibJ&^7 5tJ:oT, 7X2-7X; 
If a U-2 5 8, 5 9©»]»I^li:*3lt-5^^JiIg« 
8 2T*5llllC^iS-e#Sfci6t, H^<D7X2-7^ilf 

ib-258, 5 9<Dgmt, mmmms 2tb»lt 

# (fg#) ©M0Lfc»I^^Xlx-77^lf ; il^-2 4 

6, 4 7©»ff©iaitxu*'fti>j:^fcsatm!E-r* 

[0 0 3 4] £43, C^fiSCTtcfe^T, #ttuf27X 
2 -7x1 If a 1^-2 5 8, 5 9%SQ.BM4 2tKflM-« 
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a U-^58, 5 9O5t*S8ffl*l0IB»lOllfitSWO«l:3 
\ct\y YM»t7-hWy!HZ < 1 t> 2 Wc#iiJpJtg& 

<Sg4©#«J>H9£#!!8LT, *38W©gS4©llfiS 
5 8, 5 9^-To C©V^^- V^lfaL' 

5 8 , 59 o&imHctt^ft^tuDBiBici&fHB 

B*Wgf 3Xb-y/S-8 9tfR&&ftTfrV5. £12© 
M»»H8 2 0MPU 8 4-pttvX*— v:=.eaU—3» 
5 8, 5 9©*BflflI^Xhy^-8 9fc«fe-3TWR«n 

^7 5^fflV>5^t3DtV^^-V- t!a.U-^ 5 8, 
5 9©&HIi5tfX]>>y^-8 9 1 ioTWRB^nfettffli 

©griefs. 

5 8, 5 9*S9BWct»©TM&*o 
^-V^kfalx-^ 5 8, 5 9©&H&tffcfci:HSl©tt 
w*46£*? 5 »« 9 0 *W* & *VCVSS. » 2 ©{&J8?S 
B8 2 ©M P U 8 4 Tiif©VX^-VZ tf a U— * 5 
8,59 Q&HflMfttH 90^ TMH ^nfcttffi© 

(ffffl) #ffiBu©$Irt*fgT\ S>Jttfcftofcfi(jSUHU& 
^7 5*ffll^^t)0tV7>^-V-lfaU-^5 8, 

«&») !S3©S©fe0iJ©$lflli:;!)qa., 1fJ?MJtt££-p 

fcaosm bi&**ffl»r ^ ? asm** ;& 

(HMD 83©*a6Mfc;!in*.T, c©ftfi£0!Rivx*- 
V^eaU-£5 8, 5 9%^L/cfc©T*2o3o C© 
HfifeWc*5t/->Tx V^t?ab-£ 5 8, 5 9© 

30 9 1fc4-3tt/^ 0 i20Wail8 20MPU8 
4 ffi, 5 9<D&MWtiL 

^7 5*ffll^Ktot)tVX^-V-tfaU-^ 5 8, 
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5 9©*HW©tt«ffi«*«JHjStfJb^ 7 5£ 

*fc;fc*^ffiMatHx>:3-^9 1 fc«fc^TfflJll?* 
5 0 VX^-vr (fa U- £ 5 8, 59 ©g»%£ 2 © 

MdSB 8 2 -cwcttfcrr * c t tf-c**. 
(AH) S 3 ©fSfiSM<0S»*fc*n*, c©HS£0iJT-{i# 

c(wa 

1-1 . ISi*Wft5®iSrtlcSI2nfcvX^-7 

If U- £ ©l»ft t ilfg Lfctt**tf 

c njxft©S5#© 2 ftfc^»jBnia»Sfc t ft c t *® 
1-2 . iB«>wifrc#«ffi«rtfcH««nfevx*--v 
20 v^fcr3.u-^©ismcii^Lfc»^^fd^i©xu 

gpic nfc^SB , ffi#©asgps it immw* 
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(54) MANIPULATOR DEVICE FOR OPERATION 

(57)Abstract: 

PURPOSE: To provide a manipulator system for operation easy to 
sterilize the necessary place of a master manipulator and also easy 
to perform emergency sterilization treatment. 
CONSTITUTION: In a manipulator system for operation equipped 
with a master manipulator set within a region capable of being 
operated by an operator, a slave manipulator set so as to access 



to an operating field and moving so as to follow the operation of 
the master manipulator and the treatment appliance held to the 
slave manipulator and inserted in the body cavity, the master 
manipulator is constituted so as to be capable of being divided into 
at least a handle part 16 operated by an operator and an arm part 
1 7. Therefore, the handle part of the master manipulator is easily 




introduced into a sterilizing device. 
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Japanese Patent Application Laid-open No. 8-280697 
[Claim(s)] 

[Claim l]A master manipulator set up in a field which a way person can 
operate. 

A slave manipulator which performs a motion which was set up access a field 
of operation and followed operation of said manipulator. 
A medical device held at said slave manipulator. 

It is the manipulator system for an operation provided with the above, and 
said master manipulator was made composition which can be divided into two 
bodies, a handle part for a way person to operate it at least and portions 
other than this. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manipulator system 
for an operation provided with the master manipulator and the slave 
manipulator. 
[0002] 

[Description of the Prior Art] The endoscopic operation which performs 
various treatment and diagnoses within that abdominal cavity is performed 
by opening a hole in a patient* s body wall and inserting medical devices, 
such as an endoscope and a treatment implement, into the abdominal cavity 
endermically through this hole (see the USP No. 5,217,003 specification). 
Such technique has come to be widely held by the cholecystectomy, the 
subtotal resection of a lung, etc. This endermic endoscopic operation 
attracts attention especially these days as what can perform an operation 
on a patient by low invasion without applying a burden. 
[0003] If a way person operates a master manipulator, the slave manipulator 
which follows in footsteps and moves to this motion is formed, and what 
is called a master-slave-operation system that performs the bottom surgical 
operation of an endoscope is proposed using this slave manipulator 
( JP, 6-46935, B) . 
[0004] 

[Problem (s) to be Solved by the Invention]By the way, since it must be in 
the thoroughgoing attitude which can be switched to a laparotomy at any 
time when a master-slave-operation system performs the bottom surgical 



operation of an endoscope, the way person (doctor) who operates the master 
manipulator must usually be in a clean field. That is, since a master 
manipulator is operated in a clean region, it must be sterilized in itself. 
[0005] However, the size or form cannot put the conventional master 
manipulator into a sterilizer easily. Sterilization treatment was serious 
to use a master manipulator immediately. 

[0006] This invention was made paying attention to said technical problem, 
and there is also sterilization treatment that sterilization of the 
required part of a master manipulator is easy for the place made into the 
purpose and urgent in providing the manipulator system for an operation 
which can cope with it promptly and easily. 
[0007] 

[The means and operation which solve a technical problem] The master 
manipulator set up in the field where a way person can operate this invention, 
In the manipulator system for an operation possessing the slave manipulator 
which performs the motion which was set up access a field of operation and 
followed operation of said manipulator, and the medical device held at said 
slave manipulator, Said master manipulator is a manipulator system for an 
operation having composition which can be divided into two bodies, a handle 
part for a way person to operate it at least and portions other than this. 
Since division of a master manipulator was enabled, it is easy to put the 
handle part of that into a sterilizer, and the work becomes very easy. 
[0008] 
[Example] 

The 1st example of this invention is described with reference to <lst 
example> drawing 1 and drawing 2. 

(Elements of the Invention) Drawing 1 shows roughly the whole manipulator 
system for an operation which performs an endermic endoscopic operation. 
[0009]Drawing 1 is the entire configuration figure. In drawing 1, 1 is an 
operating table and 2 is a patient. The bedside rail 3 is formed in each 
side walls of the operating table 1. The 1st slave manipulator (henceforth 
the slave manipulator 5 for treatment) that held the surgical instrument 
4, for example, a treatment implement, among medical devices is attached 
especially to the left-hand side bedside rail 3. Other medical devices 
(henceforth the slave manipulator 7 for observation), for example, the 2nd 
slave manipulator that fixed the endoscope 6 observable in three dimensions, 



are attached to the right-hand side bedside rail 3. 

[0010] The slave manipulator 5 for treatment, and the slave manipulator 7 
for observation, As a used machine style, all A perpendicular direction 
and the 1st motion axes 5a and 7a that carry out turning operation, It 
comprises the bond parts 5c and 7c as a joint part like [ which was provided 
in the tip part of the 2nd motion axes 5b and 7b that are provided in these 
1st motion axes 5a and 7a, and move horizontally, and the 2nd motion axes 
5b and 7b ] a wrist. These bond parts 5c and 7c are equipped with said medical 
device. Drive controlling of the slave manipulator 5 for treatment is 
carried out by the manipulator control device 8 for treatment. The master 
manipulator 9 for treatment is installed in the field which a way person 
can operate. And the manipulator control device 8 for treatment receives 
the signal generated when a way person operates the master manipulator 9 
for treatment, The driving signal corresponding to it motion is sent to 
the slave manipulator 5 for treatment, and the motion which follows the 
master manipulator 9 for treatment is made to perform to the slave 
manipulator 5 for treatment. 

[001l]Drive controlling of the slave manipulator 7 for observation is 
carried out by the manipulator control device 10 for observation. The 
manipulator control device 10 for observation receives the signal from the 
master manipulator for observation, the driving signal corresponding to 
it motion is sent to the slave manipulator 5 for observation, and the motion 
which follows a master manipulator is made to perform to the slave 
manipulator 7 for treatment. The master manipulator for observation here 
is constituted by the three-dimensional digitizer 11 as a position 
detection sensor. This three-dimensional digitizer 11 is being fixed to 
the head mount display 12 as a display fixed to a way person's head. The 
three-dimensional digitizer 11 detects the situation of the magnetic field 
which consists of sensor coils and the sauce coil which is not illustrated 
emits, and detects a three-dimensional position and direction. It may be 
made to equip a way person' s head with this three-dimensional digitizer 
11 fixed directly. Instead of the master manipulator 9 for treatment, or 
the three-dimensional digitizer 11, it may be made a joy stick and a key 
switch. 

[0012] The 1st motion axes 5a and 7a and 2nd motion axes 5b and 7b of said 
slave manipulator 5 for treatment, and the slave manipulator 7 for 



observation, For example, although it has the so-called driving mechanism 
of the cylindrical coordinate system manipulator which consists of motion 
axes of the sliding direction a, the turning direction b, and the horizontal 
direction c with actuators (not shown), such as an electromagnetism motor, 
the so-called structure of the multi- joint manipulator which consists of 
two or more joint parts may be sufficient. 

[0013] CCD camera 13 is formed in the tip part of the insert portion 6a of 
said endoscope 6 as an observing means. TV monitor may be used although 
the picture acquired by this CCD camera 13 can be observed with the head 
mount display 12. What has optical system picture means of communication, 
such as a relay lens, in the insert portion 6a instead of CCD camera 13, 
and equipped the base end of the insert portion 6a with the camera, and 
the thing which has two lines of said optical system picture means of 
communication further, equips the base end of the insert portion 6a with 
two cameras, and enables solid observation may be used. Of course, two 
pictures are picturized and it may be made to perform solid observation 
with CCD camera 13. 

[0014]Although the grip forceps 14 as a treatment means is formed in the 
tip part of the insert portion 4a of said treatment implement 4, they may 
be a scalpel, a suture instrument, etc. The actuator (not shown) of the 
grip forceps 14 which mainly performs a switching action is formed in the 
base end of the insert portion 4a. The bond parts 5c and 7c of each of said 
slave manipulators 5 and 7 are the same structures, and are supporting the 
treatment implement 4 and the endoscope 6 respectively to the circumference 
of each biaxial axis which intersects the insert portion medial axis and 
this and which intersects perpendicularly mutually, enabling free 
rotation. 

[0015] On the other hand, as the tip part 15 in the master manipulator 9 
for treatment is shown in drawing 2, it has two bodies, the handle part 
16 of the portion which a way person has and moves to a hand, and the arm 
part 17, and the handle part 16 and the arm part 17 are connected by the 
attachment-and-detachment mechanism 18, enabling free attachment and 
detachment. This attachment-and-detachment mechanism 18 may be a suitable 
means for the attachment and detachment of a snap lock etc. other than what 
is depended on the male screw 18a and the female screw 18b as shown in drawing 
2. Here for the detecting position of the master manipulator 9 for treatment 



the three-dimensional digitizer 19, It is installed in the arm part 17 of 
the backside from the attachment-and-detachment mechanism 18, and the 
signal cable 20 leads to the slave manipulator control device 8 for 
treatment eventually through the joint 21 holding said arm part 17. By the 
way, a tip side portion and the handle part 16 do not contain an electrical 
part from the three-dimensional digitizer 19 of the arm part 17. It 
dissociates from the arm part 17, and the handle part 16 is satisfactorily 
made in construction material so that sterilization treatment can be 
carried out. 

[0016]Portions other than handle part 16 use them for the sterilization 
covering 22 formed from the thing of a flexible and transparent material, 
covering. If the handle part 16 is connected after the sterilization 
covering 22 forms the ring 23 in a tip opening edge and puts this ring 23 
on the neck 24 at the tip of the arm part 17, it will put the flange 25 
of the handle part 16, and will serve as a slip off stop of that ring 23. 
Therefore, the sterilization covering 22 does not move during use. 
[0017]The suitable means of installing the sensor for angle-of-bend 
detection in each joint containing the joint 21 other than said 
three-dimensional digitizer 19 may be sufficient as the position detecting 
means of said master manipulator 9 for treatment, and the following 
operations describe the case of this. 

(OPERATION) The operation of this whole manipulator system for an operation 
is as follows. The bond part 5c of the slave manipulator 5 for treatment 
and the bond part 7c of the slave manipulator 7 for observation First, for 
example, a size relation geometric [ lower end position ] in each motion 
axes 5a, 7a, 5b, and 7b, It is known from the active position of the sliding 
direction a, the turning direction b, and the horizontal direction c with 
the manipulator control devices 8 and 10. Then, the lower end position of 
the bond parts 5c and 7c of the slave manipulators 5 and 7 is put in the 
state of equipping with neither the treatment implement 4 nor the endoscope 
6 to each insertion hole 2a where the patient' s 2 abdominal wall corresponds. 
The lower end position of the bond parts 5c and 7c is recognized as a position 
of the insertion hole 2a by this alignment, and this is memorized in the 
memory of said manipulator control devices 8 and 10. 

[0018]Subsequently, each slave manipulators 5 and 7 are operated so that 
the bond parts 5c and 7c may be separated from the patient 2. It equips 



with the treatment implement 4 or the endoscope 6 after this evacuation 
to the bond parts 5c and 7c of each slave manipulators 5 and 7. The position 
of the pressure cone apex at the tip of an insert portion of the treatment 
implement 4 or the endoscope 6 can be searched for from the geometric size 
of the treatment implement 4 and endoscope 6. An operation with said 
manipulator control devices 8 and 10 is possible in this, and this 
information is inputted into the manipulator control devices 8 and 10. 
[0019] On the other hand, the pressure cone apex of the tip part 15 of the 
master manipulator 9 for treatment, i. e. , the tip position of the handle 
part 16, is called for by the manipulator control device 8 for treatment, 
and it supports the position of the pressure cone apex which exists at the 
tip of the treatment implement 4 with which the slave manipulator 5 for 
treatment was equipped. The manipulator control device 10 for observation 
is processed so that it may correspond to the position of the pressure cone 
apex which has a center position of the three-dimensional digitizer 11 at 
the tip of the endoscope 6 with which the slave manipulator 7 for observation 
was equipped. 

[0020] If a deer can be carried out, intraperitoneal can be observed with 
the head mount display 12 and the position of the three-dimensional 
digitizer 11 is changed with the head mount display 12, according to this, 
the position of the endoscope 6 can be changed with the slave manipulator 
7 for observation, and an observation position can be changed. The slave 
manipulator 5 for treatment changes the position of the treatment implement 
4 by changing the position of the handle part 16 of the master manipulator 
9 according to it. And it deals with an intraperitoneal part by deciding 
and operating the position of the treatment implement 4, observing 
intraperitoneal with the head mount display 12. 

[002l]By the way, although said master manipulator 9 for treatment is 
attached to the bedside rail 3 of the operating table 1, After the nurse 
of an unclean area, etc. attach except handle part 16 (dirty portion) first 
in the case of this attachment, a way person uses connecting in order of 
the sterilization covering 22 and the handle part 16 (all are clean 
portions) . 

(EFFECT OF THE INVENTION) Since what is necessary was to follow and to have 
sterilized only the handle part 16 of the master manipulator 9 for treatment, 
since this handle part 16 was small simple shape, it was easy to put it 



into the sterilizer, and that treatment became very easy. 
[0022]As drawing 3 shows, the handle cover 26 entirely put on it in the 
handle part 16 and abbreviated 1 shape may be attached to the sterilization 
covering 22. In this case, the rear of the handle cover 26 has constituted 
the attaching mechanism 27 to the flange 25 and the neck 24. The mechanism 
bends and packs the whole nail 28 and mechanism part for inserting in the 
neck 24 and hooking on the flange 25 to the cover body 29, and has the hinge 
30 for making 28 easy to hang. The cover body 29 is construction material 
which is easy to fabricate by light weights, such as a plastic, and the 
attaching mechanism 27 is construction material which resin etc. tend to 
attach. Other composition is the same as the 1st example mentioned above. 
[0023]Since it enabled it to put sterilization covering also on the handle 
part 16 in this example, it could use, even if it did not sterilize that 
handle part 16. Therefore, system usage will become possible, if the 
sterilization covering 22 with handle cover 26 is used when time 
restrictions is not [ sterilization of the handle part 16 ] of use. 
The 2nd example of this invention is described with reference to <2nd 
example> drawing 4. 

(Elements of the Invention) This example is an example which changed the 
tip part 15 in the master manipulator 9 for treatment mentioned above. That 
is, the point considered as the composition which can be divided into the 
arm part 17 and arm part 31 side at the rear of the joint 21 is added. 
[0024]The flange 33 is formed in the back end of the arm part 17, and the 
ring 34 for attachment and detachment is attached to this flange 33 
pivotable in same mind via the color 35. This ring 34 for attachment and 
detachment is screwed in to the detaching part 36 which was provided in 
the tip periphery of the arm part 31 and which is ****ed and attached. The 
signal from the three-dimensional digitizer 19 tells to the slave 
manipulator control device 8 for treatment by connection of the connector 
pin 37 and the socket 38. About sterilization covering 22 grade, it is the 
same as the 1st example. It is good also as what can be divided in a way 
with the same similar of other arm parts other than this. 
[0025] And after connecting one by one and assembling the portion and portion 
which were divided, it uses, but it is the thing it enabled it to divide 
into the shape which is easy to carry more finely, and it can be kept without 
being bulky and is easy to carry. Others are the same as the 1st example 



mentioned above. 

The 3rd example of this invention is described with reference to <3rd 
example> drawing 5 thru/or drawing 8. 

(Elements of the Invention) Drawing 5 shows the arrangement situation of 
the manipulator system for an operation. The operating room 41 was roughly 
divided, and is divided into two rooms, the treatment room 42 and the 
operation room 43, the operating table 44 is located in the treatment room 
42, and the patient 45 is sleeping upward on the operating table 44. The 
1st slave manipulator 46 is installed in the left-hand side of the operating 
table 44, and the 2nd slave manipulator 47 is installed in the right-hand 
side of the operating table 44. As drawing 6 shows, each slave manipulators 
46 and 47 are constituted by the joint structure which all connected two 
or more arms 48, and are being fixed to the lateral portion of the operating 
table 44 by each pedestal 49 and 50. These slave manipulators 46 and 47 
are not attached to the operating table 44, but are hung from the ceiling 
of the operating room 41, and it may be made to install them. 
[0026] The endoscope 51 and the treatment implement 52 of an electronic 
formula are carried in the tip part of each slave manipulators 46 and 47, 
respectively. After signal processing of the imaging signal of the 
endoscope 51 is carried out in CCU53, it is transmitted to the monitor 54 
as a video signal. They may be an ultrasonic probe and an observing means 
of a microscope etc. instead of such an endoscope 51 or the treatment 
implement 52. 

[0027] The way person 55 is in the operation room 43, and he operates the 
1st two master manipulator 58 and the 2nd master manipulator 59 which were 
installed in the platform 57, observing the screen of the monitor 54 in 
the treatment room 42 throughout a period of transparent window into which 
operation room 43 and treatment room 42 are divided 56. These master 
manipulators 58 and 59 may be hung from the ceiling of the operating room 
41. And the endermic endoscopic operation which inserts endermically the 
tip part of the slave manipulators 46 and 47 of the treatment room 42 in 
the patient' s 45 inside of the body, and takes a measure under observation 
is performed. The operating room 41 is not divided into the treatment room 
42 and the operation room 43, but it may be made to station the way person 
55 so that it may be in the position which separated in the same room as 
the patient 45 and the master manipulators 58 and 59 may be operated. 



[0028] In drawing 6, the details of the slave manipulators 46 and 47 and 
the master manipulators 58 and 59 are explained. The actuator 61 and the 
encoder 62 are formed in each joint part in each slave manipulators 46 and 
47. 

The actuator 61 is driven with the control device mentioned later, and the 
flection action of the joint of the slave manipulators 46 and 47 is carried 
out. 

The encoder 62 detects angle of rotation of the joint. The slave 
manipulators 46 and 47 have the base coordinate systems 63 and 64 fixed 
to each pedestal 49 and 50. 

[0029] On the other hand, with the control device which the master 
manipulators 58 and 59 are constituted by the joint structure which all 
connected two or more arms 69, and the actuator 71 and the encoder 72 are 
formed in each joint part, and is mentioned later. The actuator 61 is driven 
and the flection action of the joint of the master manipulators 58 and 59 
is carried out. The encoder 62 detects angle of rotation of the joint. The 
master manipulators 58 and 59 have the base coordinate systems 67 and 68 
fixed to each base 65 and 66. 

[0030] Drawing 7 (a) shows an example of the gestalt of said master 
manipulators 58 and 59. As shown in drawing 7 (a), the way person 70 has 
directly the tip part 73 of the master manipulators 58 and 59 in the hand 
74, and operates it. 

[0031] it is however, like drawing 7 (b) before a use (start up) start — 
starting point appearance is carried out and it is restrained by specific 
shape with the jig 75. starting point appearance is carried out and the 
jig 75 restrains the master manipulators 58 and 59 in the compact state 
where it folded up like drawing 7 (b). However, the master manipulators 
58 and 59 may be restrained to the specific shape in the state where it 
developed in the gestalt near condition of use. starting point appearance 
is carried out and the jig 75 is constituted according to the specific shape 
to restrain. 

[0032]Drawing 8 shows the structure of the system which controls operation 
of said slave manipulators 46 and 47 and the master manipulators 58 and 
59. Namely, the 1st control device 81 that controls the slave manipulators 
46 and 47, The 2nd control device 82 that controls the master manipulators 
58 and 59 is formed, Each control devices 81 and 82 have MPU (Micro Processor 



Unit) 83 and 84, the actuator driving circuits 85 and 86, and the interface 
circuitries 87 and 88, respectively, and are constituted, 
before the start of an operation, starting point appearance of the two 
master manipulators 58 and 59 is carried out, and it is restrained by 
specific shape with the jig 75. MPU84 in the 2nd control device 81 that 
controls the master manipulators 58 and 59 has beforehand the information 
on the encoder 72 of each joint in the state where it was restrained by 
this specific shape. 

The posture of the master manipulators 58 and 59 in initial shock can be 
grasped. 

if an operation is indicated, starting point appearance will be carried 
out from the master manipulators 58 and 59, the jig 75 will be removed, 
and the master manipulators 58 and 59 will be changed into a free state, 
although the way person 55 operates the master manipulators 58 and 59 freely, 
the tip position in the base coordinate systems 67 and 68 at this time is 
calculated by MPU84 as accumulation from the initial shock shape which 
carried out starting point appearance and was specified with the jig 75. 
This is called for by geometric vector composition of the joint angle 
detected by the encoder 72. This space data communicates via the interface 
circuit 88 of the 2nd control circuit 82 to the interface circuit 87 of 
the control device 81 of the slave manipulators 46 and 47. Furthermore in 
MPU83 of the 1st control device 81, the operation data of the slave 
manipulators 46 and 47 is calculated from the coordinate data of said master 
manipulators 58 and 59. The actuator driving circuit 85 operates the 
actuator 71 of the slave manipulators 46 and 47 based on this operation 
data. 

[0033] On the other hand, the deviation calculated by MPU83 by the side of 
the slave manipulator 46 and 47 communicates via the interface circuit 87 
of the slave manipulators 46 and 47 to the interface circuit 88 by the side 
of the master manipulator 58 and 57. This deviation is further sent to MPU84 
of the master manipulators 58 and 59, and is calculated by the force command 
of the master manipulators 58 and 59. This force command is sent to the 
actuator driving circuit 86, and makes the actuator 21 of the master 
manipulators 58 and 59 generate the power of the direction which suppresses 
that movement. This gives a force sense to the master manipulators 58 and 
57. While the way person 55 gets the picture information of the field of 



operation in the monitor 54 by the above operation, it is the always same 
posture as the slave manipulators 46 and 47 about the slave manipulators 
46 and 47, It is controllable by operating the master manipulators 58 and 
59 with the same force sense. 

since said posture [ in / starting point appearance is carried out and / 
by the jig 75 / the first arrival time of the master manipulators 58 and 
59 ] can be certainly recognized with the control device 82, Since the 
physical relationship between the posture of the actual master manipulators 

58 and 59 and the posture recognized with the control device 82 does not 
shift, it can adjust easily so that there may be no gap between the motion 
which the operator (way person) meant, and the slave manipulator 46 and 
operation of 47. It can be considered as the good manipulator for an 
operation of operativity. Since a way person is in the operation room 43 
distant from the treatment room 42 and is separated from the patient, he 
does not contact body fluid, such as a patient's blood, filth, etc., and 
can do the measure which reduces the danger of infection. 

[0034] Although installing said especially master manipulators 58 and 59 
in the treatment room 42 is also considered in this example, In this case, 
it is desirable to consider the tip part of those master manipulators 58 
and 59 as the composition which can be divided into at least two bodies, 
a handle part and an arm part, like said 1st example. And according to this, 
since a handle part is small simple shape, it is easy to put into a sterilizer 
and the treatment becomes easy. 

The 4th example of this invention is described with reference to <4th 
example) drawing 9. 

(Elements of the Invention) Drawing 9 shows the master manipulators 58 and 

59 in the 4th example. The stopper 89 which restricts the working range 
of each joint is formed in each joint part of these master manipulators 
58 and 59. In MPU84 of the 2nd control device 82, the posture in the state 
where each joint of the master manipulators 58 and 59 was restricted by 
the stopper 89 is memorized. 

in the state of the initial shock before an operation, each joint of the 
master manipulators 58 and 59 uses the posture in the state where it was 
restricted by the stopper 89, instead of [ used as a different body ] 
carrying out starting point appearance and using the jig 75. 
in addition to the effect of the 3rd example, there is an effect which became 



a different body specially that it is not necessary to carry out starting 
point appearance and to prepare the jig 75. 

The 5th example of this invention is described with reference to <5th 
example> drawing 10. 

(Elements of the Invention) In addition to the 3rd example, this example 
transforms the master manipulators 58 and 59. The index 90 which positions 
a joint is formed in each joint part of the master manipulators 58 and 59. 
In MPU84 of the 2nd control device 82, the posture in the state where each 
joint of the master manipulators 58 and 59 was restricted by the index 90 
is memorized. 

in the state of the initial shock before an operation, each joint of the 
master manipulators 58 and 59 uses the posture in the state where it was 
restricted by the index 90, instead of [ used as a different body ] carrying 
out starting point appearance and using the jig 75. 

in addition to the effect of the 3rd example, there is an effect which became 
a different body specially that it is not necessary to carry out starting 
point appearance and to prepare a jig. 

The 6th example of this invention is described with reference to <6th 
example> drawing 11. 

(Elements of the Invention) In addition to the 3rd example, this example 
transforms the master manipulators 58 and 59. In this example, the encoder 
which detects operation of the joint provided in each joint of the master 
manipulators 58 and 59 is the absolute-position-detection encoder 
(absolute encoder) 91. In MPU84 of the 2nd control device 82, the absolute 
position of each joint position of the master manipulators 58 and 59 is 
always recognized. 

in the state of the initial shock before an operation, it can grasp with 
the absolute-position-detection encoder 91 which the absolute position of 
each joint of the master manipulators 58 and 59 carried out starting point 
appearance, and served as the jig 75 instead of [ used as a different body ] 
carrying out starting point appearance and using the jig 75. The posture 
of the master manipulators 58 and 59 is always detectable with the 2nd 
control device 82. 

in addition to the effect of the 3rd example, in this example, there is 
an effect which became a different body specially that it is not necessary 
to carry out starting point appearance and to prepare a jig. 



[Additional remark] 

1-1 The master manipulator set up in the field which . way person can operate, 
The slave manipulator which performs the motion which was set up access 
a field of operation and followed operation of said manipulator, In the 
manipulator system for an operation to provide, the medical device which 
it is held at said slave manipulator and inserted into the abdominal cavity 
said master manipulator, The manipulator system for an operation having 
composition which can be divided into two bodies, a handle part for a way 
person to operate it at least and portions other than this. 
1-2 The master manipulator set up in the field which . way person can operate, 
The 1st slave manipulator that performs the motion which was set up access 
a field of operation and followed operation of said manipulator, The 
surgical instrument which it is held at said 1st slave manipulator, and 
is inserted into the abdominal cavity, The display fixed to a way person' s 
head, and the sensor fixed to a way person' s head or said display, In the 
manipulator system for an operation possessing the endoscope which is fixed 
to said 2nd slave manipulator and displays the picture on said display, 
The manipulator system for an operation enabling division to two bodies, 
a handle part for a way person to operate a master manipulator at least 
and portions other than this. 

1-3 The additional remark 1-1, wherein . master manipulator has composition 
which can be divided into at least two bodies, the portion which a way person 
operates, and the other portion, and 1-2 Manipulator system for an operation 
given in a paragraph. 

1-4 The manipulator system for an operation given in each item before an 
additional remark, wherein the portion which a way person operates at least 
in the . aforementioned master manipulator has sterilization-proof nature. 
1-5 The manipulator system for an operation given in each item before an 
additional remark, wherein the portion except [ of the . aforementioned 
master manipulator ] a way person operating it at least is the structure 
where sterilized covering can be put. 

1-6 The manipulator system for an operation given in each item before an 
additional remark, wherein the portion of the . aforementioned master 
manipulator which a way person operates at least is the structure where 
sterilized covering can be put. 



[0035] 2-1 The master manipulator set up in the field which . way person 
can operate, in the manipulator for an operation which has a slave 
manipulator which performs the motion which was set up access a field of 
operation and followed operation of said master manipulator — a master 
manipulator — the starting point — a lender — the manipulator system 
for an operation providing the stage. 

2-2 . — said starting point — a lender — the manipulator system for an 
operation given in each item before an additional remark, wherein the stage 
is a means to restrain a motion of a master manipulator mechanically. 
2-3 . — said starting point — a lender — the manipulator system for an 
operation of a statement before [ 2-2 ] an additional remark, wherein the 
stage is an encoder means to detect the absolute position attached to the 
joint part of a master manipulator. 

2-4 . — said starting point — a lender — the manipulator system for an 
operation of a statement before [ 2-2 ] an additional remark, wherein the 
stage is the index formed in the joint part of the master manipulator. 
[0036] 2-5 . — said starting point — a lender — the manipulator system 
for an operation of a statement before [ 2-2 ] an additional remark, wherein 
the stage is the working range stopper formed in the joint part of the master 
manipulator. 

(Technical problem of additional remark 2 group) Since a master arm and 
a slave arm are physical independently, respectively when operating the 
manipulator for an operation using the remote operation means of 
master/slave mode, The correspondence relation of the operation direction 
of a master arm and slave arm both will be determined by the relative 
location at the time of installing both, and it breaks out that direction 
of the both coordinate system is not in agreement. In the control device 
with which this connects both, it is a cause that the position of the initial 
shock of a master arm and a slave arm is not recognized. The place which 
accomplishes the thing of additional remark 2 group paying attention to 
said situation, and is made into the purpose of the thing of the additional 
remark 2 group, In remote control with the slave arm of the manipulator 
for an operation, and a master arm, operativity is not spoiled in the 
position of the initial shock, but it is in providing the manipulator system 
for an operation which was excellent in the operativity which can be set 
as an operating condition so that an operator might mean. 



(Additional remark 2 action of group) before starting operation by the 
manipulator for an operation — a master manipulator — the starting point 

— a lender — it sets to a home position using the stage, and a control 
device is made to recognize a home position the starting point — a lender 

— even if the stage is canceled and it changes a posture with free 
operations in a master arm, the control device can recognize the posture 
of the present master manipulator by detecting the relative motion from 
a home position. 

[0037] 

[Effect of the Invention]As explained above, according to this invention, 
the manipulator system for an operation also with easy sterilization 
treatment that sterilization of the required part of a master manipulator 
is easy and urgent can be provided. 
[Brief Description of the Drawings] 

[Drawing l]The explanatory view showing roughly the whole manipulator 
system for an operation which performs the endermic endoscopic operation 
concerning the 1st example. 

[Drawing 2] The sectional view of a tip part [ in / similarly / the master 
manipulator for treatment of the 1st example ]. 

[Drawing 3] The sectional view of the tip part showing the modification of 
the master manipulator for treatment of the 1st example similarly. 
[Drawing 4] The sectional view of the tip part of the master manipulator 
for treatment of the 2nd example. 

[Drawing 5] The explanatory view showing roughly the manipulator system for 
an operation concerning the 3rd example. 

[Drawing 6] The perspective view of the manipulator system for an operation 
which similarly starts the 3rd example. 

[Drawing 7] As for (a), (b) is an explanatory view of the condition of use 
of the master manipulator for treatment of the manipulator system for an 
operation which similarly starts the 3rd example, and an explanatory view 
of the save status of the master manipulator for treatment of the 
manipulator system for an operation which similarly starts the 3rd example. 
[Drawing 8] The explanatory view of the circuitry of the manipulator system 
for an operation which similarly starts the 3rd example. 
[Drawing 9] The explanatory view of the condition of use of the master 
manipulator for treatment similarly applied to the 4th example. 



[Drawing 10] The explanatory view of the condition of use of the master 
manipulator for treatment similarly applied to the 5th example. 
[Drawing 11] The explanatory view of the condition of use of the master 
manipulator for treatment similarly applied to the 6th example. 
[Description of Notations] 

1 [ — Slave manipulators 5 and 6 for treatment / — Endoscope, ] — An 
operating table, 2 — A patient, 4 — A treatment implement, 5 7 — The 
slave manipulator for observation, 8 — A slave manipulator control device 
for treatment, 9 [ — A head mount display, 16 / — A handle part, 17 / 
— An arm part, 18 / — An attachment-and-detachment mechanism, 22 / — 
Sterilization covering. ] — The master manipulator for treatment, 10 — 
The manipulator control device for observation, 11 — A three-dimensional 
digitizer, 12 — head mount display, 16 — handle part, 17 — arm part, 
18 — attachment-and-detachment mechanism, 22 — sterilization covering 
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